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The effects of compensation on light-induced defects in a-Si:H have been investigated using photothermal deflection spectroscopy.
We show that fully compensated material exhibits the smallest increase in defects after illumination. Departure from full compensation leads to a significant rise in the defect density. The results indicate that the observed change in the density of defects is due to new Si dangling bonds and not to Fermi level shifts. The implication of these findings for solar cell technology is discussed.
INTRODUCTION
Little attention has been given to the effects of compensation (doping with both p and n types) on the light-induced metastable defects in a-Si:H 1 (Staebler-Wronski effect). By varying the degree of compensation, it is possible to isolate effects due to Fermi level motion from those due--to the incorporation of dopants. Also, since gap-state optical absorption studies 2 have shown that compensation removes Si dangling bond defects , it is of interest to investigate the effects of compensation on the magnitude of the 3 Staebler-Wronski effect. Using photothermal deflection spectroscopy to measure the optical absorption of the defect, we show that fully compensated films (equal doping concentrations of phosphorus and boron) exhibit the smallest 15 3 increase (-10 dangling bond defects/em ) after illumination. Departure from full compensation, towards either phosphorus-or boron-rich material, results in a corresponding increase in the density of the light-induced defects.
RESULTS AND DISCUSSION
The samples were deposited by rf glow discharge and contained a constant Previous work has demonstrated that the magnitude of gap-state absorption in a-Si:H provides a direct measure of the density (N ) and energy of the sils icon dangling bond defect. Using the same procedure for the light-induced change in the optical absorption, we measured the difference in defect density between the annealed and illuminated states (~N ). Fig. (2) shows the depens dence of ~N on the degree of compensation. s
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